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Background:  Acute myocardial infarction (AMI) diagnosis in type II diabetes (DM2) patients is difficult and ECG findings are often nondiagnostic 
or inconclusive. We developed computer algorithms to process standard 12-lead ECG input data for quantitative 3-dimensional (3D) analysis 
(Cardio3KG), and hypothesized that use of the Cardio3KG’s array of over 100 3D-based AMI diagnostic markers may improve diagnostic accuracy for 
AMI in DM2 patients.
Methods:  We identified 155 consecutive DM2 patients age >25 yrs with chest discomfort or shortness of breath who were evaluated at an urban 
emergency department (130 pts) or the cardiac cath lab (25 pts) for possible AMI. The first digital 12-lead ECG for each patient, obtained within 30 
min of presentation, was evaluated by (1) 2 blinded expert cardiologists, and (2) Cardio3KG. In each case, the ECG was classified as either likely AMI 
or likely non-AMI. “Gold standard” was the final clinical diagnosis. Statistical analysis was McNemar’s test with continuity correction.
Results:  The 155 DM2 patients were 50% male, mean age 56.8 ± 12.0 yrs; 44 pts had a final clinical diagnosis of AMI (17 STEMI, 27 NSTEMI) 
and 111 had no AMI. Diagnostic results in Table:
Standard 12L ECG 
- Cardiology Expert 
Readers
Cardio3KG Quantitative 
3D ECG Analysis
Absolute Diagnostic 
Gain for Cardio3KG
Relative Diagnostic Gain 
for Cardio3KG
Sensitivity
(TP/[TP+FN])
All AMI 48% (21 TP/44 total) 68% (30 TP/44 total) +20%
+43%
p < 0.01
STEMI 65% (11 TP/17 total) 82% (14 TP/17 total) +17%
+27%
p = NS
NSTEMI 37% (10 TP/27 total) 59% (16 TP/27 total) +22%
+60%
p < 0.05
Specificity
(TN/[TN+FP])
No AMI 86% (95 TN/111 total) 87% (96 TN/111 total) +1%
+1%
p = NS
Conclusions:  Relative to standard 12L ECG read by cardiologists, quantitative 3D ECG analysis showed significant and substantial gains in 
sensitivity for ACS diagnosis in DM2 patients, without loss in specificity. Sensitivity gains were particularly high in patients exhibiting NSTEMI, the 
most common form of AMI in DM2.
